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ABSTRACT 

Synchrotron radiation from the Stanford storage ring (SPEA.R) 

was used to ,measure the radiative decay constants of the lowest-

lying excited electronic states of xe 2 • Both a monochromator 

and interference filters were used in the fluorescence channel. 

The results suggest that at low pressures (Pxe < 125 Torr) there 

is substantial deviation from the Stern-Volmer behavior predicted 

by the three-state models used previously to describe this lasing 

system. A new theoretical analysis was developed that includes 

participation in the kinetic scheme of intermediate vibrational 

levels of the O~ and lu manifolds~ 

*This work was performed at the Stanford Synchrotron Radiation 
Laboratory, which is supported by the NSF Grant No. DMR 73~07692 
A02, in cooperation with t'he Stanford Linear Accelerator Center, 
and was done with support from the Division of Chemical Sciences, 
Office of Basic Energy Sciences, U. S. Department of Energy. 
tPresent address: Institut fiirAtom und Festkorperphysik, Freie 
Universitat Berlin, 1 Berlin 33, W. Germany. 
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I. INTRODUCTION 

There has been a great deal of recent interest in the use 

of electronically excited systems as ultraviolet lasing media.1 

For the continued development of these lasers, a detailed know-

ledge of the dynamics of the lasing transitions is desirable. 

In particular, the lasing efficiency is dictated by the popula-

tion inversion, which depends strongly on. the lifetime of the 

upper level. 

The lasing transition in Xe 2 , centered at l700A, involves 

radiative decay of both the (vibrationally relaxed) 0+ and 1 u u 

excited states to the 0+ ground state (see Fig. la).2 Many 
g 

attempts have been made to understand the salient dynamic pro-

2-89 cesses of this system by the use of electron, alpha~particle, 

.10-14 and opt1cal excitation at a number of sample pressures. 

The electron and alpha-particle excitation modes involve in­

direct excitation mechanisms} e.g., the formation of xe2(0~) 

via three-body collisions. 2 'In the case of optical excitation 

the situati9n is rather confused since previous workers have used 

a variety of excitation energies. Most of the energies chosen would 

allow the formation of excited states in xe 2 via creation of 

3 ' + 
Xe( Pl,2) atomic states, as well as by population of theOu 

+ .. 
and lu manifolds directly from the 0 ground state. This com-

g , 

plication may well vitiate the conclusions that have been made 

+ about the 0 and 1 lifetimes, even though photon excitation u u 

should in principle yield the least ambiguous results. In fact, 

previous work on xe 2 has led to the proposal of several decay 
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mechanisms and has yielded a'wide range of Tl and TO+ values, 
u u 

summarized in Table I. 

In an attempt to clarify the situation we have used pulsed 

monochromatized synchrotron radiation to populate the upper 

vibrational levels of the 0+ and 1 electronic states of xe 2 u u 

directly from the xo; ground state. Direct population of the 

lower levels is not possible because of their negligible Franck­

Condon overlap with the bound portion of the xo~ manifold. 

Three types of time-resolved experiments were employed. The 

first involved monitoring the monochromatized fluorescent decay 

from the upper (first continuum) and lower (second continuum) 

. + 
vibrational levels of the 0u and lu states. The second was 

concerned with the measurement of total fluorescent decay at 

various. sample pressures. The same sample pressures were used 

in the third type of experiment with interference filters in 

the fluorescence channel, which were ~sed to emphasize fluorescent 

decay, from the upper, and the lower vibrational levels of Xe 2 
+ (0 ,1 ). Section II describes the apparatus and the measurements 
u u 

that were carried out. In Section III the results obtained in the 

monochromatized (IlIA), total (IIIB) and filtered (IIIe) fluores-.. 
cence experiments are described and compared with calculations 

based on a simple kinetic model. The overall conClusions of this 

work are presented in Section IV. 

II. EXPERIMENTAL 

The characteristic synchrotron pulse structure at the 

Stanford Synchrotron Radiation Laboratory. (SSRL) (0.4 ns width, 

780 ns repetition period) was utilized as a time base for time-
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15 
resolved spectroscopy. Monochromatized radiation (8. 7ft Fl.vHM) 

from the 8 0 branch line at SSRL was used for excitation. 

A schematic diagram of our apparatus is shown in Fig. 2. 

Monochromatized radiation enters a bakeable UHV chamber before 

passing through a LiF window into a gas cell. Fluorescent 

radiation can then be detected below the cell. To ensure that 

no significant amounts of impurities were present in the sample, 

absorption spectra were measured using an optical photomultiplier 

(PMT) placed along the beam axis. A sodium salicylate film on 

the adjacent pyrex window served as a scintillator. 

The monochromator experiment employed a highly polished, 

pt"':coated quartz toroidal mirror16 to focus fluorescent radia-

tion onto the entrance slit of. a GCA/McPherson 218 monochromator 

(operated at 501\ band pass). Because of t..'1e very low counting 
. -1 

rates (2s ) encountered in the monochromatized fluorescence 

measurements, it was impractical to collect decay data at more 
': . 

than or~e pressure using this .. apparatus. Howeve·r, -pressure 

dependence of the nbn-monochromatized, total fluorescence decay 

was measured. In addi tipn, broad-band interference filters ,f/ere 

used, chosen to emphasize L~e two fluorescence continua separately: 

. 1325 ± 92ft, and 1710 ± 110A (Acton Research Corporation). (The 

l325ft filter was chosen because wings of transmission stressed 

the vibrationally unrelaxed levels.) In this arrangement both ..., 

the filter and the PMT window could be placed within 1 cm of the 

interaction region',15 resulting in typical counting rates of 

1500 
-1 

s In all experiments an EMR 5l0G 'photomultiplier tube 
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was used to detect the fluorescence. This PMT has a uniform 

response over ~~e wave-length range under study. Using Rayleigh 

(prompt) scattering the overall time resolution was found to be 

,1.6 ns (FWHM). 

All studies were carried out at ambient temperature (294K). 

The sample pressure of the 99.995% pure xenon' was 68 Torr in 

the monochromator experiment and 5, 11, 25, 69, and 125 ~orr 

in the total fluorescence and filter experiments, as measured 

using a calibrated transducer (I.C. Transducers, Inc.). Under 

these conditions the partial pressure of Xe 2 varies about a mean 

of ~O. 001% of the total pressure. 

III. RESULTS AND DISCUSSION 

A. Monochromatized Fluorescence 

Absorption of monochromatized radiation by Van der Waals' 

molecules in the ground state yields the upper excime1r st;a te (s) . 

At the resolution used for this study (8.7~ FWHM in excitation) 

it is possible to irradiate selectively below, at, or above the 

dissociation energy of a given excimer state. However, resolution 

-in the fluorescence spectrum of fine structure within a vibronic 

manifold is not possible. otherslO,ll have found the fluores­

cence spectrum, recorded with resolution ~20~ FWHM, to have two 

broad bands centered at ca. l5l0A and ca. l700A. These are 

termed the "first continuum" and "second continuum", respec-

tively. They are thought to arise from transitions from the 

top and bottom of the 0+ and 1 manifolds (see Fig. la). We u u -

qualitatively reproduced these spectra, though our excitation 
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wavelength was l508~ and our fluorescent band pass was 50~ F~iM 

(see Fig. lb). By exciting at l50aK (>2kT below the 3P2_lS0 

atomic resonance at l49lK), we were able to avoid much .of the 

complexity associated with atomic metastable productionlO and 

extract the relevant lifetimes reported below. Figure 3 shows 

time-resolved fluorescent decay curves taken at fluorescence 

wavelengths that emphasize the two continua separately. 

A pseudo-potential calculation by Ermler, Lee, and Pitzer18 

predicts a change in 0+ radiative lifetime from ca. 3 ns at the u 

top Of the manifold to ca. 5 ns at the bottom. The corresponding 

values for the lu radiative lifetime are expect to be ca. 40 ns 

at the top, and ca. 160 ns at the bottom of the manifold. '!'his 

variation in lifetimes arises for three reasons; firstly, a change 

in coupling from Hund's case (a) at short internuclear distance 

t ( ) I , t 1 't 1 d' l8a dl o case c coup lng a arge ln ernuc ear lstance. Secon y, 

spin-orbit coupling mixes a In state into the.l manifold at u u 

large values of internuclear'distance, which serves to increase 

the 1 -0+ transition moment. The third reason for the variation u g . 

in radiative lifetime with internuclear distance is the well-

3 known v dependence of dipole transition probability. 

Only a single, short-lived (T = 2.1 ± 0.1 ns) component 

is observed at the first. continuum waveleI'l:gth of 1514 ± 25K 

(Fig. 3a). The calculations of Ermler,~Lee, ahd Pitzer18 indi­
o + 

cate that the 0 state will be preferentially populated on u 

excitation (by a factor of 10 over 1 production); hence it is u 

likely that fluorescence at the first continuum arises mainly 
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+ from the decay of the 0 state. Furthermore, at 68 Torr the 
u 

. decay of upper vibrational levels of both states is strongly 

influenced by collisional effects. Very short lifetimes 

«1.6 ns, our instrumental response) are therefore expected 

for both states, and it is unlikely that the relatively weak 

1 first continuum component would be resolved in our experi­u 

mente 

Fluorescence at the second continuUm energy yields two 

decay components (Fig. 3b; the shorter component is depicted 

more clearly on an expanded time scale in Fig. 3c). We assign 

these two components to decay of the lowest vibrational levels 

of ,the 0+ manifold19 (6.9 ±0.3 ns) and of the 1 level (112± u u 

2 ns), respectively, in approximate agreement with other workers. 2 

All but the lowest vibrational levels of the O~ and lu 

manifolds can decay either radiatively or via collisions. The 

lifetime of either the O~ or lu state obtained at the firs·t 

continuum is a composite of these two processes; i.e., 

where T 1 is the radiative lifetime of the upper levels, k is 
, r , 

the rate constant for collisional decay and P is theXe pressure. 

The lowest vibrational levels of the O~ and lu manifolds 

are populated collisionally from upper levels. Hence, in L~e 

high-pressure limit the derived lifetimes approach the true 

high-pressure radiative lifetimes at the second continuum energy. 

The rate equations governing this system are just those of two 
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radioactive decay series decaying independently in cascade 

(assuming no intersystem crossing), with only the first of 

each species initially present. This problem was solved 

analytically by Bateman. 20 While it is completely straight~ 

forward to apply the Bateman equation to a decay chain· of any 

length, we shall for brevity consider the case of two consecu­

tive decays for each manifold, to compare our 0+ and 1 1ife-u u 

times with those of Bonfield, et a1.
21 

The decay rate from 

the bottom 'of each electronic manifold, following a single-

step co11isionally.,..induced deactivation mechanism from the top 

of the manifold, is given by 

dN2 · [-t/Tr2 _(T- l + kP)t] 
= C e - e r1 

dt 

where Tr2 is the, lifetime in the second continuum; i.e., at the 

bottom of the manifold, Tr1 and kp are as defined above, and C 

is a constant. The fluorescence intensity from the second con­

tinuum, dN2/dt, rises through a maximum then decreases with time 

with a behavior approaching exponential decay in the limit t ~ 00. 

If we choose a reference time T well beyond the maximum intensity, 

and if the conditiorts· T-1
1 

+ kp >; T-1
2

, (T- l
l 

+ kP)T » 1 are satis-
r rr 

fied, then the characteristic time interval T2 over which dN;:>./dt 

decreases by a factor of e will quite closely approximate the 

true decay time T
r2

• We may relate our measured value of T2 to 

Tr2 and (T~i + kP) by the expression 

-TIT r2 e - e 

-1 -(Tr1 + kP)T r -(T + 
= eLe 

T 2)/T r2 - (-r~i + kP) (T + 
- e 

( 1) 
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21 
Bonfield, et al., working at Pxe~500 Torr, found, at the 

second continuum, lifetimes of 4.8 ns (0+) and 10.0 ns (1 ) and 
u u 

( 
-1 . -1 

a feeding rate, Lrl + kP), 'of 0.179 ns Using Eq. (1) these 

values suggest measured lifetimes L2 at 68 Torr of ca. B ns (0+) 
- u 

and 101 ns (1 ). The remaining discrepancy between our results 
u 

and theirs probably arises from several factors. For example, 

at 68 Torr a multi-level model is required to describe the decay 

kinetics, i.e., the. two decay model is an oversimplification. 

In addition, the lifetime Lr 2 may actually be pressure-dependent 

at high pressures, especially for the long (lu) component. 

It is pertinent at this point to compare our results with 

those Of Dutuit, et al.,14 who investigated the second continuum 

fluorescence of xe 2 using the ACO storage ring. They also 

utilized a monochromator in the fluorescence channel,' set at 

1750 ± 20i{ and 1730 ± 20ft. At their longest excitation wave­

length (l493i{) they observed a two-:component decay, with the 

first lifetime increasing from 6.0ns at 50 Torr to 10.8ns at 

200 Torr and the second being ca. 500-700ns over the same pres-

sure range. There is a large discrepancy between our respective 

.results for the long component. The origin of this discrepancy 

probably resides in the short (73ns) repetition period of ACO, 

which in this case will give rise to a poorlydetermined.back-

ground. Additionally, it could be due to the use of an excita­

tion wavelength (1493ft) which is within 2kT of the Xe 3P2 - Xe IsO 

absorption line, though there is fair agreement with our results 

for the short component. 
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B. Total Fluorescence 

In general, least-squares fitting of the total fluorescence 

data yielded a three-component exponential decay. The results 

of the data analysis are shown in Table II. The reciprocals of 

the long and intermediate lifetime components are plotted against 

pressure in Figs •. 4 and 5. It is clear that they deviate from 

the Stern-Volmer type of behavior expected if the models used 

previously to describe the system were valid in this pressure 

regime. 11 Generally, these models have involved the radiative 

+ decay of the upper populated levels of the 0 and 1 states u u 

(first continuum) as well as non-radiative decay to the.lowest 

. 11 
levels followed by radiative decay of these lower levels (re-

sponsible for the. second continuum). A more rigorous model is 

outlined below which allows for fluorescence from all vibrational 

levels in the 0+ and 1 manifolds, as well as for collisionally u u 

induced relaxation. 

of 

Excitation of Xe 2 at 150Sft will populate vibrational levels 

+ the 0u and lu states near the top of their manifolrls (see 

Fig. la). Following excitation, these levels can decay either 

radiatively (to the xo; ground state of xe 2) or via collisions 

to lower vibrational levels. 

0+ and 1 states is possible. 

Intersystem crossing between the 

17 However, Keto et ale found 
u u 

-24 that the rate constants of intersystem crossing are small (10 -

lO-22cm3ns- l ) and they were not included in our calculation. 

The decay of each manifold was represented in our model 
I 

by the following reactions: 
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+ hv i 
v=50(instantaneous) Xe2 (Og> + • xe2 

i k50 + hv Xe 2 v=50 .. xe 2 (Og) + 

xe~ 
k' 

+ xei Xe + 50" xe v=50 2 v=49 

k 
i . 49 ... xe (0+) +hv xe 2 v=49 2 g 

k49 
( 2) 

Xe i 
"Xe 

i + xe 2 v=49 + xe 2 v=48 

i 
xe 2 v=O 

. 0+ . 1 
1 = or ... u u 

The radiative decay constant of the 0+ manifold was varied 
u 

-1 '-1 linearly with v from k50 = 0.386lns to kO = 0.1859ns ,the , 
corresponding values for the lu state being 2.564 x lO-2ns-l 

-3 -1 and 6.212 x 10 ns . These reciprocal radiative lifetimes were 

taken from the pseudo-potential calculations of Ermler, Lee, 

and Pitzer. 18 They are values found at points on the 0+ and 
u 

lu potential curves,and Franck-Condon effects were not included 

in the calculation., The non-radiative decay constants were also 

varied linearly, from kSO = 4.4 x 10-18cm3ns-l to ki = 1.76 x 

10-19cm3ns-l. These values were used for both excited state 

manifolds; they were estimated from values found for the H9 2 
22 

system. 

", 
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The diff'erential equations pertaining to the reaction 

scheme (2) were integrated numerically using a computer program 

23 
which has been described elsewhere. When the calculated total 

fluorescent intensity is plotted as a function of time after 

excitation, one would expect the resulting decay curve to con­

tain 50 components, one for each' vibrational level involved in 

the calculation. However, it was found that this curve could 

be quite accurately described by 

ponents; i.e., by a curve of the 

variations of Kl and K2 for both 

in Figs. 6 and 7. This was found 
+ . 

lated 0u and lu decay schemes. 

only two effective decay com-

form -K t 
Ale 1 + 

-K t A2e 2. The 

the 0+ and I states ar~ shown u u 
to be true for both the simu-

It seems clear that the long decay component (Fig. 4) is 

due to the fluorescent decay of the 1 manifold, because its life-
u . 

time is considerably longer than that found for other components 

(both measured and calculated). The variation of this component 

with pressure (Fig. 4) is followed qualitatively by the calcu-

lated curve (Fig. 7) and it can be thought of as arising from 

the change in the population distribution of lu vibrational levels 

as a function of pressure arid time after photoexcitation. The 

variation of the sh<;,rt component of the calculated lu decay 

(Fig. 6) can be ascribed to a decrease in non-radiative life-

time with increase in pressure (Stern-Volmer behavior). Similar 

effects are apparent in the caleulated fluorescent decay of the 

0+ state (Fig. 6). 
u 

The behavior of both the intermediate and short 'lifetimes 

found experimentally (Table II and Fig. 5) are rather more diffi-

cult to rationalize. It seems likely that the intermediate 
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lifetime represents a measured average of the calculated short 

1 and long 0+ component (Fig. 6), the averaging being an artifact u . u 

of the least squares fit. TO illustrate this point we compare, in 

Fig. 8, the experimental deGay curve obtained at 65 Torr (Fig. 8(a)}, 

+ and the calculated 0u and lu decay curves for PXe = 65 Torr (Fig. 

8(b». The calculated fluorescence decay from each manifold was 

summed, with equal weighting and adjusted to give the same peak 

height as the experimental curve. This was fitted to a three 

exponential decay, the resulting lifetimes being 157.7(5) ns, 

4 • 78 (1) ns, and 1. 903 (8)· ns,; 

The short lifetime (Table II) is assigned to the short com-
: . + 

ponent of the calculated 0u decay (Fig. 6). The variation of. the 

experimental short lifetime with pressure (Table II) is somewhat 

similar to that observed for both the intermediate and long life-

times, although this measurement is subject to the most error 

because it lies near the limit of our timing capabilities (1.6 ns). 

The calculated short component of the 0+ decay does not exhibit the u 

marked increase in T-
l at low pressures present in the experimental 

curve. This probably arises because of the relatively large Franck­

Condon overlap between the vibrational.levels at the top of the 0+ 
u 

and Iu manifolds and the ground vibrational level of the o~ manifold. 

Overall, the simple kinetic mOdel used is in qualitative agree-

ment with our measurements. However, our results at 5 and 120 Torr, 

which should approximate the radiative lifetimes of the upper and 

lower leves respectively ,. indicat~ that the radiative lifetimes cal­

culated by Ermler, Lee, and Pitzer18 are somewhat too large. It 

should be noted, however, that Franck-Condon effects, which were not 

18 
included by these authors, • may play a significant role. 
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c. . Filtered F1u9rescence Measurements 

As a further test of the 0+ and 1 fluorescent decay model, .. u . u 

lifetime measurements were also made with broad-band interference 

filters in the fluorescence channel. These were chosen to empha-

size fluorescence from the first and the second continuum. The 

decay curves obtained were again fitted to three components. 
. -1 

At pressures lower than 125 Torr the T1 versus PXe curves 
u 

obtained with and without a filter in the fluorescence channel, 

tend to diverge (Fier. 4). This illustrates the deviation from a 

high pressure limit where fluorescence from only the lowest levels 
. + 

of the 0u and lu manifolds are observed, because the filters 

effectively weight fluorescent dec~y from vibrational levels 

centered around their peak transmission. Some fluorescence 

from the lower levels is observed (at ca.1700it) with the 

1325A filter because the tail of its transmission function 

extends into the second continuum region. 

Similar effects occur in the variation of intermediate 

reciprocal lifetime with pressure (Fig.5), although because 

of the nature of this component the dispersion of the curves 

pertaining to measurements obtained with and without filters 

is expected to be more complex. 

IV. SUMMARY 

In conclusion, we have removed some confusion regarding 

the decay dynamics of the 0+ and I states of Xe 2 , and have u u 

made a consistent. analysis of their fluorescent decay. To 

3 1 
achieve this, an excitation wavelength > 2kT below the P2- So 
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absorption line was employed, thus avoiding formation of 

Xe 2 (O~, lu) by three .... body collisions., The study was strengthened 

by utilizing both, a monochromator.and interference filters in 

the fluorescence channel. By utilizing the theoretical life­

time calculations18 we were able to qualitatively mode 11 the 

+' fluorescent decay of the 0u and lu states of Xe 2 • The decay 

dynamics can be summarized as follows. 

(l) At PXe P 100 Torr, the 0+ and 1 states, populated 
u u 

in their upper vibrational levels, decay rapidly and only 

the lower level of each'manifoldfluoresces. 

( 2) < ' 11 At Pxe~ 100 Torr the relaxation data of others 

were interpreted previously simply on the basis of a two-

st nd . state (1 and 2 ' cont1nuum) model: however, a detailed 

study of the fluorescent lifetimes indicates that the 

true situation is too,complex for' this model to be valid. 

Intermediate vibrational levels of the 0+ and 1 states u u 

participate in the kinetic scheme, giving rise to a 

measured three-component -t:-otal fluorescent decay. All 
\ 

components exhibit a decrease in lifetime at Pxe< 20 Torr 

and each can be assigned to the composite decay of vibra­

tional levels of the O~ and lu manifolds. 

At very low pressures we expect, of course, to observe 

just the radiative decay of those vibronic'levels which 

were populated by photoexcitation. 
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A more complete study, using a high degree of monochroma­

tization in the fluorescence channel, is clearly required in 

order to elucidate further the decay dynamics of this system 

and improve on the model proposed. When much.higher intensity 

pulsed synchrotron radiation sources become available, such a 

study may be feasible. 



Table I. Compilation of lifetime measurements of lasing manifolds of xe 2 (e .s • d. 's in parentheses) 

TO+ (high v) (ns) TO + (1 ) (ns) T 1 (ns) T (ns)a Reference ow v· .u u u 

5.5(10) 96.5(50) 2 

50(20) 3 

130( 20) 4 

2000(500) 5 

4 (1) 16(2.5) 6 b 

16 (2) 7 

2 60 12 
. 

102 (2) 9 

6.0 770 . . 14 c. 

. a) Unspecified. 

b) Observed 280ns decay and assigned it to a lifetime of a highly 
excited state. 

c.) At 50 Torr. 

-, 

I 
I-' 
en 
I 



Table II. Experimental values of '0+' '0+ 1"' and '1 at various Pxe ' using l32Sft and l7l0ft interference filters, as well as 
u u' u . u 

no fil·ter. All data were collected using "ex = lS08ft and e.s.d. 's are shown in parentheses. It has been assumed that the short 

lifetime is due to decay of Xe2 0+, the intermediate lifetime is due to xe 2 0+,1 , while the long lifetime is due to decay of u u u . 

xe2 lu (see text). 

pressureXE 
'0+ (ns) '0+ 1 (ns) '1 (ns) 

u u' u u 

(Torr) no filter l325ft filter l7l0ft filter ,no filter l325A filter l7laft filter no filter l325A filter' l7l01\, filter 

5 1.73(2) -- -- 7.4(4) -- 6.4(8) 53.2(7) -- 75.2(2) 

11 1.96 (3) 1.44 (5) 1.51(5) 13.6(5) -- 8.6(6) 61.5(8) -- 75. (1) 

. 

25 2.57(2) 1.86(1) 2.02(6) 17.0(2) -- 18.5(6) 120.11(8) -- 103. (1) 

., 

65 2.64(3) 2.21(3) 3.1(2) 8.3(2) 5.9 (3) 10.9(7) 105.3(3) 78.2(9) 83.1(4) 

~ . 
125 2.15(11) 2.38(6) -- 6.7(2) 6.2(6) -- 107.5 (2) 108. (1) 102. (1) 

I 
I-' 
-.J 
I 

..' 
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Figure 1. 
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FIGURE CAPTIONS 

(a) potential curves for the relevant electronic 

10 levels in Xe 2 after Fink and Comes. 

(b) Fluorescence spectrum of xe 2 • 

Figure 2. Schematic diagram of the monochromatized fluores-

cence apparatus. 

Figure 3. Decay curves following excitation of Xe 2 at l508A; 

(a) in the first continuum; (b) and (c) in the 

Figure 4. 

Figure 5. 

Figure 6. 

second continuum. In· (c) the time scale is expanded 

to show the 0+ lifetime. u . 

10 3 
x II -1 (ns-~) versus PXe (Torr), with values 

u 
of II 

u 
taken from Table II. (The lines connecting 

the data points were included for clarity.) 

2 -1 10 x lO+ 1 (ns ) versus Px (Torr), with values 
u' u e 

o£ lO+ 1 taken from Table II. 
u' u 

Calculated fluorescent decay of the O~ manifold both 

short and long, and the short component of the 1 u 

manifold as a function of Xe pressure. 

Figure 7. Calculated fluorescent decay of the long component 

of the 1 manifold as a function of Xe pressure. 
u 

Figure 8. Experimental decay curve obtained at 65 Torr (a), 
. + 

and calculated decay of the 0 and 1 manifolds at 
u u 

PXe = 65 Torr (b). The calculated. curve. was scaled 

to give the same peak height as the experimental 

curve. 
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